Brain-derived neurotrophic factor stimulates phosphorylation of stathmin in cortical neurons.
We have identified by two-dimensional polyacrylamide gel electrophoresis a protein known as stathmin which is phosphorylated in a time- and concentration-dependent manner in response to brain-derived neurotrophic factor (BDNF) in primary cultures of cortical neurons. We show that stathmin phosphorylation is preceded by the activation of mitogen-activated protein kinase (MAPK) isoforms p44 and p42. Moreover, the MAPK kinase inhibitor PD 098059, which inhibits MAPK activation, also markedly reduces BDNF-stimulated phosphorylation of stathmin, therefore suggesting that phosphorylation of stathmin is triggered by the activation of MAPK. Phosphorylation of stathmin is specific for BDNF since nerve growth factor does not stimulate MAPK and stathmin phosphorylation in cultured cortical neurons. Taken together, these results identify stathmin as a new target protein of BDNF, possibly involved in the development of cortical neurons.